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[Figures reterrcd to hevein are appended.’ : ' o

The Radio Semicompass (RPK) is a meditz-vave aircraft-based radioc direction
f£inder with a loop entenns. Thers are several reagscns for the popularity of the
RPK: It can operate without imterruptiom, it is easy to operate, it can be used
to take fixes on either special or radio droadcasting stations, end two fixes
are all that ae racemsary for dotermining the positica of the plane.

The RIX cperates similarly to the land-based RDF, i.e., the loop antemva ia
turned until minizam receptiocn io cbtaived. There ere certain chenges, hovever,
wl.ich have Bsam inocrporated to make this prinoiple operative for the plane-dased
BEK. The rancipal 8lteraticn s the presence of a msuale with an arrcw pointer.
150 "zero™ point is in the center, with graduations to the "lefu” and “right.”
This dces avay with the necenaity of determining thepyoint of minimum reception,

The operation of the RFK can best be understood 1f Figure 1 1s atudled,
The veseiver coll D i comnscted by imluction to coil B, thuo forming & situ.ienvous
nonasotion vith the antenne ard cofi C o° ths zmpiiffer. In afdition to the high-
frequency osoillation received trom the amplifier, thers 1o a low-frequsncy AC -
voltage (20-100 cycles) gencrated by a special oscillatur M, vhich acts on the grid
of te amplifier. This oscillatar, through ths transforaer coll °, causes an
AC voltage to ect on the exoiter ocoil G of the indicator which g.cres either "left”
or "right" reedings. Anothsr voltage from ths recoiver output acts on the
moving coil E of the indicutor which 13 coomocted with the arrcv pointer.

If the plane of the loop antemna is perpeniicular to a line to the statiom
) or vhioh tis £ix 18 being teken, then tiurs will Bdu no current in she aniemna, and
there will bds cnly a fiov of high-fruquency curreat from the antemme: to-the
receiver input. Thie ia shown ia Figure 2. In this case the pointer vwill not
dsviate as there is no current in coll E.

3¢ the loop is turned et a alight angle to tha right, hovever, a high-
frequency currsnt will appear in ¢oil C. This high frequemoy will be modulated
Yy the low frecuency of the ocscilletcr M. Coll P uill de acted on by an EMF from
coil C, end also from coll B, and the resultivg EMF wiil be led into the rsceiver.
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After deteciion end amplificatim,Rvng&ear on the output of the

recelver a low-frequency current which will act on coll E of the indicator. As
a result of these two forces, the arrow will bs deflected to the left, as shovn
in Figure 3. - - o

If on the other hand the loor entemmna is turned to the left, the phase of
the high-frequency current in the antemna will chenge 180 degrees, with ultimate
rosult that the low-frequency curremt im coil E will vary by 180 degrsee from
that in Figure 3. Consecuently, the arrow will be deflected to the right, as
shown in Figure 4. :

The RFX apperatus hes to operate reliably and et a moment's notice. It mist

. therefore be very eensitive to the signals picked up on the antenna. The RPK hea
12-16 tubes. But, in spite of its complex construction, it is eagy to operate.
All that the pilot has to do is to turn the acale ring so that it reads “zero,”
Sines the axis of the antemna 1u now parellel to the exis of the plane, the pilot
baw culy to twrn the plane until the "loft-right" indicator reads "zero, " showing
that the plans 1s on a streight line to the station on which the £ix is being
taken, Flying om tkis type of 2 fix dres avay with tho necenzity of calculating
drift a3 the axis of the plane {8 always in line on & course to the f£ix static..
Even #0, 1t is true that the pline will not keep a straight course, but will
assums & courss knovn as a "dog's path” shown in Figure 5. If the homing etation
1s 300-400 kilomstera from the plare, the deviation from a true course vill be
only 1-2 percemt.

The effective range of the RPEK apparatus depends on the pover and wave length
ueed Yy the land station. Powerful staticns can be used ae fixes for distences
of 1,000-1,500 kilometera. Thic distence ia greater orer open water. )

At night, the RPK is unreliable ‘due tn orrors in taking bearings. These
errcrs vill becoms noticezble a.. distances of 200-300 kilomsters from the homing
station, .In this ocass, however, the pilot cen teke fixes on tvo stations. There
is novertholess an averags errcr of 5-6 degress. Such fixes are known as “rough”
orientation, .

. The radio compass (RK) 18 a further improvement on the RFK. The RFK has the
"left-right" inficator, vhile :he RK has a dial graduated to 360 degrees. The -

. meedle sutomatically records tie angle shoving the deviation of the plane from
the direction to the homing etation. The RK hae the eame circuits as the RFK, o
end in addition has 2 serve mwtor which is commected to the loop antenna. The . .-
RE, oving to its extremely comflex construction, hes 16-20 tubes. The FK is TN
attached inside of tho fuselap elong the axls of tho plens, and & dial on the "L
instrument panol repeat: the lirectiona determined by the RE. ' Volums ocontrol, -, e
sensitivity of the cwee indicator, and awitchbing on and off. of the compass can
all be dons by manipulating Gials on the instrument pansl. The rotation of the
loop antemna ia aleoc recorded om the instrument penel. It is thus possible to
determine the relation of tho antemna's exis to the plane's axis.

The antemna ic attached either on top or on the Yettom of ths fuselage, ani
along the axis of the pisne. This aymetriocel installation 18 necessary to
mhlmedolexrmbotumthomumtsofthoplmvnch otherwise
vill ceuse siight errars in the conpass readings due to the refisctica of some
of ihe transmitte: redic vaves. Consequently, the direction of the aniemna is
not always exacti) parallel to the straight-lins ccurse to the homing staticm.
This angle of deviatiom can, ir, extreme caees, be as much as 13-20 degraes.
These deviations :re conctant for sach ind{viduc) plane. It is therefore .
reccamended that cach plane equipped with RFK or RK have on hoerd a "deviaticn
chert.” Therefory t0 obitain correct bauringe on stations, 2t 1s neceasury to
oither 2dd or subiract f-om the rasdings on the sfetuated geals, .

The followiag 1s the recommenied procedurs Cor making a fix on e homing
station: (1) Prlect a radio station and pick it up on the receivar. (2) Activate
the compess medianiems. Tho d1a) cn the instrument pensl will peint aither "left®
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or "right." (3) Twrn the loop until the course iodicator polnts to "zero” (minimam .
of the loop). (k) Take e resding on. the gradusted scale and make correctiocns

ueing Yd.eviation chart.” (5) A4 the magnetic coupess reading, compass devietion, -
and local magnetic deolination to the figure obtained in (1). (6) A2d 180 degress
to obtain a back aslmath. (7) With the ald of a protractar, enter the back azimth
on the chart. The projection of this angle from the transmitting etation will be
the "pouition 1line of the plame.” {(8) Similer opsration for Statiom Fo 2.

The ebove-mentionad procedure should take 3-4 mimutes. If en FE is available,
¢he tizo can be cut. to 1-2 mimutes.

. [Anronded Pigures foncu_.]

Antennna EA¥
WP from coil C o coil D
BF from coll B to coil D

!
H
i
g
¢
{

Ef on receiver nput

Current in woii D

e VI TR MRS e S s At 1

T AR v

- RESTRICTED




88 Sanitized Copy for Release 2011/06/29 : CIA-RDP80-00809A000600200343-0 iNAMEE

A

—~

QST

Figure 3. ..

Antem £MF

J B frum coil C tocoldl D

RBF fom coll B to coil D

AF on recéiver input

Currer: coil B

~Currer: coil G

IMF ariama

BIF frn ¢oil C to toil D’

B froicoil B to coil D

- [MF on re:eiver input

Current dn 41 F
——Ourrent in coil &

Wind Direction
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